Species differences in the effects of prostaglandins on inositol trisphosphate accumulation, phosphatidic acid formation, myosin light chain phosphorylation and contraction in iris sphincter of the mammalian eye: interaction with the cyclic AMP system.
Comparative studies on the effects of prostaglandins (PGs) on 1,2-diacylglycerol, measured as phosphatidic acid (PA), and inositol trisphosphate (IP3) production, cyclic AMP (cAMP) formation, myosin light chain (MLC) phosphorylation and contraction in the iris sphincter smooth muscle of rabbit, bovine and other mammalian species were undertaken and functional and biochemical relationships between the IP3-Ca++ and cAMP second messenger systems were demonstrated. The findings obtained from these studies can be summarized as follows: 1) all PGs investigated, including PGE2, PGF2 alpha, PGF2 alpha-ester, PGE1 and PGA2 increased IP3 accumulation and PA formation, and the extent of stimulation was dependent on the animal species. Thus, PGF2 alpha-ester (1 microM), the most potent of the PGs, increased IP3 accumulation in rabbit and bovine sphincters by 33 and 58%, respectively, and increased PA formation by 67 and 56%, respectively. The PG increased IP3 accumulation in both rabbit and bovine sphincters very rapidly (T1/2 values about 26 sec) and in a dose-dependent manner. 2) The PG had no effect on MLC phosphorylation in the rabbit sphincter, but it increased that of the bovine by 36%. 3) The PG increased cAMP formation by 75% in the rabbit sphincter but it had no effect on that of the bovine. 4) The PG induced a maximal contractile response in the bovine sphincter but it had no effect on that of the rabbit. 5) In the bovine, PGA2 induced IP3 accumulation and contraction, without an effect on cAMP formation; however, in the rabbit, cat and dog it increased cAMP formation and had no effect on IP3 accumulation and contraction.(ABSTRACT TRUNCATED AT 250 WORDS)